Skin sensory innervation patterns in embryonic chick hindlimbs deprived of motoneurons.
During normal development and following a variety of experimental manipulations (e.g., neural tube rotations, limb shifts), sensory neurons in the chick grow to their correct targets. L. Landmesser and M. G. Honig (1986, Dev. Biol. 118, 511-531) have suggested that sensory innervation may be precise, not because sensory neurons respond to limb-derived guidance cues, but because sensory neurons interact with motoneurons, which do respond to such cues. To test this hypothesis for skin sensory neurons, the ventral neural tube, including the motoneuron precursors, was removed from chick embryos prior to sensory axon outgrowth and the resulting patterns of dermatomes and axonal projections were mapped physiologically and anatomically. As reported previously, dorsal root ganglia (DRGs) and cutaneous nerves formed in their usual locations following the early removal of motoneurons, while most muscle nerves and the plexus region were reduced substantially (A. C. Taylor, 1944, J. Exp. Zool. 96, 159-185; L. Landmesser and M. G. Honig, 1986, Dev. Biol. 118, 511-531; G. J. Swanson and J. Lewis, 1986, J. Embryol. Exp. Morphol. 95, 37-52). The patterns of axonal projections and dermatomes were surprisingly, although not entirely, normal. In particular, cutaneous nerves in motoneuron-depleted embryos were derived from the same DRGs in approximately the same proportions as normal. Thus, while motoneurons may play a facilitative role in the development of the segmental pattern of skin sensory innervation, they do not appear to be essential.